


The Galilean Satellites
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Jupiter’s Galilean Satellites

Galileo discovered four moons around Jupiter in January 1610
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Volcanic World
No icy shell













Europa’'s Magnetic 'érsonality




Europa’s Induced Magnetic Field

orbit plane
—— mag. equator
—— field line at Europa
vector at Europa

[animation by E. Sturm using JPL's Jupiter Environment Tool]







Water World

Europa: Present
Mars: Past conditions
conditions for life?
for life




Habitability: Ingredients for Life
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Jupiter’'s Radiation Belts




Innovative Mission Concept

Radiation Accumulation
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Instant: O rad/s

Total: 2.822e+06 rad




Europa Pedal- Jovian Orbit

Dose Rate* (rad/sec)

1315000}
Cleanup maneuver DCO
(2 days before maneuver)
10'3500]
(010350]
Cleanup Maneuver
(3 days after the flyby) QIES

Backup Approach Maneuver
(2 days before the flyby)

Targeting Maneuver DCO

(2 days before the maneuver) Approach Maneuver

(3 days before the flyby)

Key:

DCO: Data Cutoff
Approach Maneuver DCO

(2 days before maneuver) *Si behind 100 mil Al,

spherical shell (GIRE2)
Pre-Decisional Information — For Planning and Discussion Purposes Only

Targeting Maneuver
(near apoapsis)




Radiation Modeling: GIRE2
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Galileo Flybys Of Europa
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[} Total of 11 Galileo Flybys of Europa Spacecraft Trajectory

25 km < ry < 50 km

= |nstrumentation 1970’s Technology e

1000 km < r,,< 4000 km




Galileo Flybys Under 1,000 km

" Only 4 Galileo Flybys under 1,000 km Spacecrat Taecton

25 km <1y, <50 km

= 692 km, 586 km, 351 km & 201 km T e

1000 km < r,;;€ 4000 km




Coverage in Potential Plume Region

Topographic lmages Hesolution (mipixel]

150 300 500 1000 2600 5000 10000 25 50 100 125 250 500 1000

50 km to750 km = 6
80 km to 100 km = 9
50 km = 18
25km > 10

Spacecraft Trajectory

25 km <1y, <50 km

alt =
50 km < r,;< 400 km
— 400 km < r,;< 1000 km

1000 km < r,;;€ 4000 km




NASA-Selected
Europa Instruments

MASPEX
Mass Spectrometer SUDA
sniffing atmospheric Dust Analyzer ICEMAG
composition surface & plume Magnetometer PIMS
composition sensing ocean Faraday Cups

Europa-UVS properties plasma environment

UV Spectrograph S e e
surface & :

plume/atmosphere EIS
composition Narrow-Angle Camera + < -
Wide-Angle Camera '3';"' = E-THEMIS e MISE
mapping alien landscape Thermal Imager :;1;- IR Spectrometer
in 3D & color £ searching for hot spots . surface chemical

e ——— . & fingerprints

REASON
Ice-Penetrating Radar
plumbing the ice shell

Remote Sensing In Situ




Baseline Flight System Configuration

16m REASON HF Antenna
(2x)

Avionics Vault Nadir Pointed Instruments
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REASON VHF Antennas—> A al
(4x) : I : Solar Array

3.0 m High Gain N Panels
Antenna ; e 1 , / (10x) 2.2m x
4.1m each
[ ‘ ~ 2
5.0 m ICEMAG 90 m? area
Boom

S/C Height % 6.3 m 22N Thrusters
S/C Width 9 26.9m (x16)




Outer Planet S/C

Galileo Cassini Planned Europa Clipper
Launch Mass: 2,562 kg Launch Mass: 5,655 kg Launch Mass: 6,000 kg
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EVEEGA Interplanetary Trajectory

EELV Launch Option — (}DeIta-IV Heav /FaIch Heav

EARTH FLYBYS :
OcToBer 2024
- OcToBER 2026

EARTH FLYBY
JUNE 2023

; ‘ ORrsITAL TOUR ;
‘ e iy _* January 2030 ~ JuLy 2033

JUPITER ORBIT INSERTION
JAaNuARY 2030
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" 'Venus FLysy
Novemser 2023 I

42 Eurora Fuevs
4 Ganvmepe Fryevs §
: : ; 8 CaLusto FLyeys |
JunE 2022 : : j ek : > e . AiAA AWML AN
Cape CANAVERAL, FL : : . ' : ‘ : : '
EELV : : g : :
« 21 Day launch period opens June2022
« Earth/Venus/Earth/Earth Gravity Assist

« Arrive Jovian System January, 2030 (7.5 Years)




Direct to Jupiter Trajectory
SLS Launch Opfpion

% : — ORBITAL TOUR
6 . e, o . Mar 2026 — Nov 2028

~ JuPITER ORBIT INSERTION
Dec 2024 or May 2025 -

JuNE 2022
CapPE. CANAVERAL, FL
SLS : :

; AN N\ -
Deep SPACE MANEUVER s ? : e 42 EUROP}\\F\!-‘Y;\YS\ )
JAan2023 — Mar 2023 : : A 4 GANYMEDE FLY§Y§1~

8 Caiusto Fuveys

21 Day launch period opens June 2022
Arrive Jovian System March, 2025 (2.7 Years)




